Abstract-Fabric defect identification has constituted a key part in the online quality control regarding the textile manufacturing process. Focusing on the limitations of conventional fabric defect identification methods in representing local geometry of fabric defects, a fully adaptive image processing technique called twodimensional empirical mode decomposition is introduced in this paper to extract the identification feature of fabric defect and segment the fabric defect region. The firstly decomposed intrinsic mode component is capable of maintaining fine-scale patterns of the fabric defect, while the secondly decomposed intrinsic mode component possesses the main energy of medium-scale patterns. As a result, both energy and local scale parameters along warp or weft direction are derived from either first intrinsic mode component or second intrinsic mode component to locate the defect pixels in the fabric. Simulation results have shown that the proposed method is characterized by high accuracy with fast computational speed.
INTRODUCTION
Normal fabric is composed of warp and weft on a loom ups and downs with each other according to certain rules interwoven warp and weft threads cross each other or each other's ups and downs law constitutes normal tissue fabric surface, as shown in Figure I (a). Fabric defects in the weaving process warp and weft yarns in itself defective, oil on fabric rendered weaken its quality and affect the appearance of defects in materials or irregular, as shown in Figure I The current approach [1] [2] [3] [4] [5] has limitations fabric defect in the following areas: (i) Assumed to be treated fabric image is smooth, with fabric image inherent characteristics contrary to the non-stationary .Such as statistical methods. (ii) Lack of space-frequency characteristics of local and multi-scale characteristics reflect the human visual system . Such as the method of Fourier transform and the model-based approach. (iii) Not completely determine the local scale adaptive features and data driving characteristics . Such as the method of wavelet, Gabor filter. Linear multi-scale analysis can overcome the limitations of these three aspects to a certain extent, the linear multi-scale analysis as the primary means for detecting fabric defects, which are able to use the advantages of the joint fabric image feature information on each scale unified analysis. However, fabric defect essentially nonstationary, normal weave fabric defects and have a completely different texture characteristics of different fabric textures joint feature analysis does not adapt to the requirements of non-stationary fabric defects on the specified scale. Nonlinear multi-scale analysis method recently proposed a twodimensional empirical mode decomposition [6] [7] [8] as the representative to the local spatial scale signal, rather than the default basis function based on signal decomposition, it is possible to characterize the fine signal inherent in space frequency structure important way, especially for non-linear, non-stationary signals, to overcome the limitations of existing methods to solve fabric defect deal with the problem.
II. 2D EMPIRICAL MODE DECOMPOSITION
2D on EMD complex fabric image can be decomposed into different "layers of tissue," the upcoming multicomponent fabric structure is divided into several different scales of single-component structure, every single component of the organizational structure are in line with the intrinsic mode function 2D zero-mean AM-FM signal definition. Wherein the first-order intrinsic mode components with high frequency resolution, the image corresponding to the fabric of the most sophisticated organizational structure; second order modal components intrinsic resolution of the general level or lower, corresponding to the image coarser fabric organizational structure. Assumed to be decomposed fabric image to achieve the 2D empirical mode decomposition algorithm is as follows:
Step1. Initialization: the remaining components R (m, n) = P(m, n) ,intrinsic mode components of the orderj = 1.
Step2.Executive the screening operation of j-order intrinsic mode components.
Step2.1 Order I (m, n) = R (m, n),k = 1.
Step2.2 Search the local maxima and local minima ofI (m, n) .
Step 2.3 Using radial basis function, or hierarchy of Bsplines [9] [10] , or finite element [11] [12] , respectively, of the local maxima and local minima are interpolated surface structure of the upper envelope and the lower envelope surface.
Step 2.4 According to the following formula to calculate the average Surface:
International
Step 2.6 Order k = k + 1, repeat Step 2.2 to Step 2.5 until the following criteria are met:
Among them ,  is the pre-defined threshold.
Step 3. If the expression (3) is satisfied ,then Ι (m, n) is the j-order of intrinsic mode components of P(m, n) and expressed as C (m, n) = Ι (m, n).
Step 4. Subtract C (m, n),the j-order of intrinsic mode components , from R (m, n) , update the remaining components. which is:
Step 5. Order j = j + 1 and repeat Step 2 and Step 3, generating different orders of intrinsic mode components C (m, n) , C (m, n) ,…, C (m, n) , until the last remaining component R (m,n) is the warp direction or weft direction or diagonal direction monotonic variation component. P(m, n) can be reconstructed by each intrinsic mode components, expressed as:
III. ALGORITHM DESCRIPTION Fabric defect [13] wide range of different types of defects in the empirical mode domains with different local spatial scales. In general, the structure of tissue defects mainly in the first and second order component of the fabric intrinsic mode image. Correspondingly, different defect types of empirical mode [14] domain identification algorithm should have their own characteristics. The main algorithm for four typical types of defects: broken pickss, warfloat, mispicks and hole.
A. Weft Defect Detection
Weft defect recognition algorithm processes can be described as follows:
Step1. According to 2D-empirical mode decomposition algorithm to decompose the fabric imageP(m, n),whose size isMΧN ,then get it each order intrinsic mode components
Step2. Extract the first Order intrinsic mode components ofC (m, n), then normalize the value of each element to the interval 0 to 1,expressed as   
B. Warfloat Defect Detection
Recognition by the floating algorithm flow defects can be described as follows:
Step 1. Use 2D-empirical mode decomposition algorithm to decompose the fabric image   
C. Hundreds of Feet Defect Identification
Identify of the hundreds of feet defect algorithm process can be described as follows:
Step 
are marked as pixels of defect area.
D. Hole Defect Identification
The hole defect recognition algorithm can be described as follows:
Step 1. 2D empirical mode decomposition algorithm was E n is less than the given threshold c  .
Step 7. The given threshold is  and pixels are   
IV. SIMULATION
In simulation experiment, four kinds of fabric defect images including broken pickss, warfloat, mispicks and hole are showed in Figure II . The results, using 2D empirical mode to decompose this four kinds of fabric defect images ,are showed in Figure III . In Figure III , (a), (b)and (c) are all the first-order intrinsic mode components, and (d) is the secondorder intrinsic mode components. The identity result ofbroken, warfloat, mispicks and hole are showed in figure IV.
The value recognition weft defects when the argument by identifying defects when float is in the range identifying defects latitude and longitude coordinates of the hole, respectively, pre-set various thresholds are shown in Table I . 
The essential characteristics of 2D empirical mode decomposition method is based on the image inherent spatialthe image to be processed is divided into different orders of intrinsic mode components. Thus, for fabric defect of a warp or weft fine scale, its organizational structure information is mainly contained in the first order of intrinsic mode components. As for the main energy distribution in the band of fabric defect, its organizational structure information is mainly contained in the second order of intrinsic mode components. Based on the weft, floating by, a hundred feet and the hole in the fabric sample 2D defects empirical mode decomposition to the empirical mode decomposition after the first or second intrinsic mode components warp or weft fabric defect characterization of energy local feature structure, not only can adaptively change the fabric background tissue, and can portray fine fabric defects inherent spatial scale change. Simulation results show that this method can effectively identify the weft, floating by, a hundred feet and holes and other defects typical fabrics, the algorithm is simple and fast operation, to build a line of fabric defects identification system provides an important technical reference.
